Measures: Menu labeling use and helpfulness; behavior change attempts; reported fruit, vegetable, and soda consumption; weight status; and chronic health conditions. Analysis: Trends were identified in weighted logistic and linear regression models.
Introduction
Chronic diseases such as diabetes, heart disease, and obesity comprise the most common preventable health problems in the United States, accounting for more than 70% of American deaths each year. 1 Lifestyle factors such as lack of physical activity and poor nutrition are largely responsible for the rise in chronic diseases. 2 Menu labeling in restaurants could support efforts to prevent chronic diseases by promoting better dietary habits. Currently, more Americans are eating meals outside of the home in sitdown, carry-out, and fast-food restaurants. 3 It is estimated that nearly one-third of an average American's total calories comes from foods prepared outside the home. These energy-dense prepared meals comprise an increasing portion of energy intake and poorer nutritional quality, with higher levels of fat, sodium, and calories. 4, 5 A challenge is that consumers often underestimate the caloric value of these meals, particularly large meals, 6 which contributes to findings that eating outside of the home has been associated with greater body weight. 7 In fact, epidemiological studies describe a temporal relationship between the growth of restaurants in the 20th century and rising obesity rates. 8, 9 Two systematic reviews examining the effects of menu labeling on intake and purchasing behaviors report calorie labeling on menus has modest or no effect on ordering and consumption behaviors. 10, 11 In both reviews, implications and areas for further research were identified to advance knowledge on the potential impact of menu labeling on consumer behaviors. Specifically, several studies report that consumers in venues with menulabeling requirements may not be aware of calorie labels, and, further, there may be important sociodemographic differences between those who use menu labeling and those who do not. These studies support the provision of educational materials coinciding with implementation of menu-labeling legislation. Such information could enhance awareness and direction on how to use the information provided to make healthy food choices. Previously discovered null effects between availability of calorie information and food choice behaviors may have to do with limited understanding of how many calories should be consumed in a day, ability to interpret this information in behavioral decision making, and the need for a longer evaluation period following policy implementation to observe behavior change. 12 In 2010, the Patient Protection and Affordable Care Act (ACA; HR 3590), section 4205, mandated that restaurants and food vendors, as well as vending machines, with more than 20 locations disclose calorie information and make other nutrient composition data available to consumers at point of purchase. Calorie information must be posted on menus, menu boards (including drive-throughs), and food display tags with information on fat, saturated fat, carbohydrates, sodium, protein, and fiber, available in writing and by request. 13 As of the writing of this manuscript, the final rules on this legislation have not been posted. However, some restaurants have voluntarily begun posting this information, and prior to this federal legislation, a number of states and localities have implemented their own laws and regulations for menu labeling, including the city of New York and King County, Washington. 12 Federal legislation, once rules are finalized, will set the minimum standards required for menu labeling to be in compliance with the ACA.
As current studies suggest, how this particular legislation may impact or actually change consumer behavior in calories consumed on a national scale remains to be seen. As a first step, it is important to identify current trends in population subgroups that use menulabeling information in food decisions and are likely to find it most useful. This will facilitate further refinement and development of consumer education interventions to promote use of menu labeling in food choice, which has been advocated for in conjunction with the policy, by the public health nutrition community. Although some of this work has been examined in localities 14 and in subpopulations of youth, 15 it has not been examined in a broader sample of adults in the United States.
This study takes advantage of a nationally representative survey, the 2012 National Cancer Institute's Health Information National Trends Survey (HINTS), to examine use of calorie information, when available, in restaurants. The study identifies subpopulations that report using this information and how helpful this information is when making decisions about what to order. This study identifies which subpopulations are more likely to use menu-labeling information, specifically examining demographics, behavioral change attempts, and health-related conditions (e.g., diabetes, high blood pressure, and heart conditions). To our knowledge, no research to date has investigated the use of menu labels among those with chronic conditions. Similar to research on food labeling and consumer decision making, 16 we hypothesize menu-labeling users may have a healthier behavioral profile (e.g., more likely to be currently dieting, more likely to be physically active) or have more diet-related chronic conditions. This study also examines which populations find menu labeling helpful when making decisions about what to order.
Methods
The data come from cycle 2 of HINTS 4. The HINTS is a nationally representative survey of the U.S. non-institutionalized adult population, aged 18 or older, and follows trends in health-related information and communication and healthrelated behaviors, perceptions, and knowledge. 17 HINTS 4 comprises four separate data collection cycles that began in 2011 and extended into 2014. Data collection for cycle 2 started on October 9, 2012, and concluded on January 11, 2013. HINTS 4 collected data through a mail survey based on a stratified probability sample of the U.S. adult, civilian, noninstitutionalized population. The sample was drawn in two stages. The first stage randomly selected addresses from the U.S. Postal Service file of residential addresses. The second stage selected an adult within the selected household using the next birthday method. To maximize the response rate and the representativeness of the sample, the survey included multiple nonresponse followups, a prepaid incentive at the first mailing, and express delivery as one of the nonresponse follow-up mailings. A Spanish version of the questionnaire was distributed to households that had a Hispanic surname. Respondents received a $2 monetary incentive for participation.
Survey weights were created to permit analysts to generalize the results to the national population. The first step to create these weights was an adjustment to reflect the selection probabilities. To compensate for nonresponse and coverage error, the selection weights were calibrated using data from the American Community Survey. HINTS nonresponse is correlated with being male, being young, being a member of a racial minority, having less education, and being Hispanic. The calibration used age, gender, educational attainment, race, ethnicity, and census region to adjust for this pattern. An analysis conducted on earlier rounds of HINTS found that nonresponse is also negatively correlated with access to health care and to health status. Those who have had less access to health care services and who have had fewer health problems are less likely to respond to the survey. To compensate for these patterns, insurance status and cancer status were used as additional calibration adjustments. The data to make this adjustment were taken from the National Health Interview Survey.
The overall response rate was 39.9%. The final sample for HINTS 4 cycle 2 is 3630. Additional methodological information is available elsewhere. 17, 18 
Measures
Covariates. Known covariates with health behaviors assessed in HINTS include demographic items such as age (18-24, 25-34, 35 -49, 50þ years), gender (male, female), race/ethnicity (non-Hispanic [NH] white, NH black, Asian and Pacific Islander, Native American, Hispanic), educational attainment (less than a high school diploma, high school or GED [general equivalency diploma] equivalent, some college, college graduate and beyond), marital status (married/living with a partner, never married, divorced/widowed/separated), and children in the household (yes, no). Self-reported body mass index was also calculated and categorized by weight status (normal, overweight, obese).
Outcome Variables
Use of Menu Information. To assess use of menu information, participants responded to the item, ''When available, how often do you use menu information on calories in deciding what to order?'' In order to capture whether respondents rely on menu information or not, we dichotomized responses into two categories: always/often/sometimes and rarely/never. Perceived Helpfulness of Menu Information. To assess perceived helpfulness of menu information, among participants who reported using menu information, participants responded to the item, ''When available, how helpful do you find menu information on calories in deciding what to order?'' Response options were coded as 1 ¼ not at all helpful, 2 ¼ a little helpful, 3 ¼ helpful, 4 ¼ very helpful, and 5 ¼ extremely helpful.
Predictor Variables
Health Confidence. We measured respondents' level of confidence in managing their own health with one item, ''Overall, how confident are you about your ability to take good care of your health?'' Response options were coded as 1 ¼ not confident at all, 2 ¼ a little confident, 3 ¼ somewhat confident, 4 ¼ very confident, and 5 ¼ completely confident.
Daily Fruit and Vegetable Consumption. Daily fruit and vegetable consumption was captured by two items, ''About how many cups of fruits (including 100% pure fruit juice) do you eat or drink each day?'' and ''About how many cups of vegetables (including 100% pure vegetable juice) do you eat or drink each day?'' Behavioral Change Attempts. Self-report measures of behavioral change included whether respondents made intentional changes/maintenance in four domains: weight loss, vegetable consumption, fruit consumption, and soda consumption. To assess change, participants read items that asked, ''At any time in the past year, have you intentionally tried to . . . '' and chose responses relevant to the specific domain.
The responses for the relevant domains are provided in the following format: domain-specific item (response categories). Behavior change attempts was assessed for weight (lose weight/maintain weight/gain weight/ you haven't really paid attention), fruit consumption (increase the amount of fruit you eat or drink/maintain the same amount of fruit you eat or drink/ you haven't really paid attention to the amount of fruit you eat or drink each day), vegetable consumption (increase the amount of vegetables you eat or drink/maintain the same amount of vegetables you eat or drink/you haven't really paid attention to the amount of vegetables you eat or drink each day), and soda consumption (decrease the amount of regular soda or pop you usually drink in a week/maintain the same amount of regular soda or pop you usually drink a week/you haven't really paid attention to the amount of regular soda or pop you usually drink in a week).
Medical Conditions. Diagnosis of medical conditions was assessed with items that asked, ''Has a doctor or other health professional ever told you that you had any of the following medical conditions: (1) diabetes or high blood sugar?, (2) high blood pressure or hypertension?, and (3) a heart condition such as heart attack, angina, or congestive heart failure?'' Response options were coded as 1 ¼ yes and 0 ¼ no.
Interaction Effects. Three product terms were created to test for the interaction of medical conditions and health confidence: (1) diabetes X health confidence, (2) high blood pressure X health confidence, and (3) heart condition X health confidence.
Analyses
All analyses were conducted using SAS 9.3 and SAS-callable SUDAAN 10.0 statistical software (Cary, North Carolina) to account for the complex sampling design of the HINTS. Survey weights (final survey weights and replicate weights) were used to obtain population-level point estimates and accurate variance estimates. All p values reported are for two-tailed tests and a value of <.05 was considered statistically significant. Weighted logistic and linear regression models were conducted to examine whether health confidence, daily fruit and vegetable consumption, attempted behavioral change/maintenance items, medical conditions, and higher-order interaction effects were associated with use of menu information and perceived helpfulness of menu information while adjusting for selected covariates. To ensure higher validity of self-reported responses, we excluded participants who reported having difficulty concentrating, remembering, or making decisions due to a physical, mental, or emotional condition. Respondents who did not report data for the outcome variables (use of menu information .2% missing; perceived helpfulness of menu information 1.2%) were excluded from analysis. Survey weights were applied to allow for population-level estimates for the United States. Table 1 provides the descriptive characteristics of respondents (n ¼ 3407). Table 2 provides results for analyses involving use of menu-labeling information. As shown, higher levels of education were associated with increased likelihood of use of menu information. NH white respondents were more likely than NH black respondents to use menu information. Greater fruit and vegetable consumption was associated with higher likelihood of use of menu information. Respondents who reported engaging in change/maintenance with regard to weight, fruit consumption, vegetable consumption, and soda consumption were more likely to use menu information. Lastly, there was a significant interaction between health confidence and high blood pressure status. As shown in the Figure 1 , for those without high blood pressure, high confidence in one's ability to take good care of one's health was associated with higher likelihood of using menu information. However, this effect was not found among those diagnosed with high blood pressure. Table 3 reports the results of models examining characteristics associated with perceived helpfulness of menulabeling information. Respondents who were women and respondents who engaged in weight loss behavior reported greater perceived helpfulness of menu information.
Results

Discussion
This study reports on current trends in use and reported helpfulness of menu labeling using the 2013 HINTS study data in U.S. adults. Findings from this study suggest important public health implications for future evaluations of the impact of U.S. menulabeling legislation. Findings may also inform relevant menu-labeling health interventions and programs to maximize the reach and impact of menu labeling. Similar to prior evidence suggesting that motivated consumers will seek nutritional information, 19 the findings from this study indicate that consumers who have recently attempted or are currently attempting to make positive health behavior change are more likely to report using calorie information.
Respondents who had actively made attempts to change their behavior (i.e., increase vegetable consumption, reduce soda consumption, and lose weight) were more likely to report use of menu-labeling information, regardless of their weight status. Likewise, healthier population subgroups with good health behaviors (those consuming more fruits and vegetables) were more likely to report use of menu labeling. Prior studies suggest these respondents could be more aware of calorie information and may be more likely to understand and seek this information given their reported healthier behavior. 20, 21 One of the aims of this study was to understand use of menu labeling among U.S. populations reporting chronic health conditions, which could benefit from menu labeling to make informed healthful choices when ordering. Although we expected more reported use of calorie information from those with diet-related health conditions, results from this study did not find an association between diagnosis of chronic conditions and use of menu labeling. However, a significant hypertension by confidence in taking care of one's health interaction emerged: for those who were not diagnosed with high blood pressure, high confidence in taking care of one's health was associated with use of menu labeling, but this was not the case for those diagnosed with high blood pressure. Confidence in taking care of one's health has a strong influence on ability to seek and use health information. 22 Perhaps having a chronic condition may lower one's self-efficacy in strategies to manage and maintain a healthy lifestyle. Alternatively, given the tendency for hypertension to be relatively asymptomatic, people may not consciously perceive a connection between their behavior and illness management on a daily basis.
Although this population could benefit from using calorie information in reducing their risk and managing their chronic disease, lack of significant findings suggest there may be other barriers to use of this information or lack of knowledge in how to use this information. Future directions for research could evaluate the unique barriers to use of this menu-labeling information among those with chronic disease as well as understanding decision-making processes and patient activation to take charge of one's health. 23 Federal legislation (ACA) will require placement of statements on suggested daily caloric consumption. The intent of these statements is to increase helpfulness of calorie information in ordering decision making. Among those reporting attempts to change behavior, although they were more likely to use calorie information, they were not significantly more likely to find this information helpful. These findings identify a potential need to examine the way the information is presented to promote helpfulness of calorie information when ordering foods in restaurants. Consumer education on how to use calorie information would be an important intervention/ communication campaign in conjunction with the legislation. Studies have documented that consumers don't understand how to use calorie information within the context of their daily caloric consumption or to maintain healthy weight. 16, 20, 24 One novel approach in adapting calorie information to promote healthy behaviors is including both item calorie content and the amount of physical activity required to burn the calories. A study found that participants who were exposed to both types of information ordered significantly less calories in comparison to those who were only exposed to calorie content. [25] [26] [27] Supplementing caloric information may help to enhanced reported helpfulness of calorie information.
Findings on gender differences were consistent with prior studies. 14, 15 Women were more likely to find calorie information helpful when available. These findings parallel research reporting greater use of nutritional labeling among women. 28 However, unlike nutritional labeling, in this study, having children in the household was not significant in menulabeling use.
Several subpopulations were identified for which more targeted efforts to increase use of menu labeling may be warranted. These were NH blacks and those of lower education. Targeted efforts in these groups may be of particular importance given the documented disparities in obesity, food insecurity, and confusion in reading labels. 29 Further, although prior studies have reported that young adults are the greatest consumers of fast foods, 30 in this study, age was not significantly associated with use of calorie information on menus.
At the time HINTS data were collected, menu-labeling regulations were in place for 21 municipalities around the country. 11 Estimates for the percentage of respondents who report using menu-labeling information when ordering may be conservative because menu-labeling legislation was not implemented at a national level. Yet given the high proportion of respondents reporting use of this information, once menulabeling legislation is in effect, findings suggest a potentially great population impact on potential use of this information when ordering.
Several limitations should be noted. First, this examination occurred following the implementation of the law, but prior to the finalization of specific rules. Consequently, this study provides important baseline information, as it reports current trends in use and helpfulness of calorie information, but does not constitute an evaluation of the ACA. Second, this study is limited by not having information on what type of restaurants respondents are going to, how often, what was ordered, and calories consumed.
Some literature suggests that those who eat at restaurants less frequently report the greatest use of calorie information. 31 These data were not available in the dataset. Third, data on exposure to menu labeling in restaurants were not available. There is no national monitoring system of restaurants that post calorie information on menu boards and this information was not in HINTS. However, using the reported region of respondents, we examined if there were significant differences by region on reported use of menu labeling and a difference was not found (w2 ¼ 14.96, p ¼ .075). Finally, this study is selfreported data and cross-sectional. There may be biases in recall and self-report, and social desirability may have influenced responses as menu labeling has received increased news media attention and high public support. 32 However, these data are an example of the value of surveillance data in policy evaluation. Future iterations of HINTS will include data collection on use and helpfulness of menu labeling that can be compared with results of this study as a baseline for comparison on use and reported helpfulness of menu labeling following legislation implementation.
It is worth noting that menu labeling can have multiple outcomes for evaluation and impact on public health. Both intended and unintended outcomes may be observed. Legislation can impact the types of food and meal options available in restaurants and other food service industries. Some evidence shows that menu labeling can impact foods served in restaurants by communicating a priority for healthier options for the public. 33 For example, following menu-labeling legislation in King County, sit-down and chain restaurants began offering reduced saturated fat and sodium in foods sold, although this content still exceeded dietary guidelines. 34 The other potential benefit of this legislation could also include reformulation of foods by the restaurant industry to offer lower-calorie options. 11, 35 For public health researchers and practitioners, although menu-labeling information could also raise demand for more healthy choices from the restaurant and food industry, researchers and practitioners should also monitor how purchasing and consumption patterns may also change in other venues.
Access to calorie information at the point of purchase on menu boards enables consumers to make more informed choices about foods that they purchase, and for motivated individuals, this could help them achieve health goals for eating healthy. With more Americans eating outside of the home, this study identifies targeted populations for which menu labeling may have the greatest potential impact. Those attempting to change their behaviors may be the first users and most responsive to menu-labeling legislation. Targeted educational campaigns with these subgroups can increase the potential for perceived helpfulness of this information and ultimately for behavior change.
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